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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chromium-nitrate solution for surface treatment characterized by containing total organic 
carbon for the free nitrate ion which is not combined with Cr 0.3 to 3% to the chromium of a chromium 
nitrate with a mass ratio with a mass ratio to 6% or less of the total amount of nitrate ion. 
[Claim 2] The manufacture approach of the chromium-nitrate solution for surface treatment 
characterized by to perform the phase blend superfluously the organic reducing agent which consists of 
the alcohol guided from the carbohydrate or this carbohydrate chosen as the chromium-trioxide-nitric- 
acid mixed solution obtained by the phase blend a nitric acid with a chromium trioxide more than the 
generation equivalent of a chromium nitrate , and prepare a chromium-trioxide-nitric-acid mixed 
solution , and said phase from monosaccharide , disaccharide , or starch , an aldehyde , carboxylic 
acids , or such mixture , return a chromium trioxide , and make a chromium nitrate generate , one by 
one . 

[Claim 3] The manufacture approach of the chromium-nitrate solution for surface treatment according to 
claim 2 characterized by blending a nitric acid with an excess 1 to 6% by equivalent ratio to the 
generation equivalent of a chromium nitrate, and adding a reducing agent 2 to 10% by equivalent ratio to 
a complement at an excess returning a chromium trioxide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chromium-nitrate solution used for surface 
treatment, such as a chromium-nitrate solution, especially a metal, and its manufacture approach. 
[0002] 

[Description of the Prior Art] ****** chromium (VI) or its salt is used for metal finishing. However, 
remaining, even when chromium (VI) of chromium (VI) is very slight for a product, since it is harmful 
to the body is disliked. Therefore, many proposals of the surface treated steel sheet which does not use 
chromium, for example are performed. However, chromium acts in favor of forming the outstanding 
surface treatment coat, and the solution containing chromium (HI) is used as processing liquid for 
surface treatment coat formation harmless to the body. There is a chromium-nitrate solution as a surface 
treatment solution containing such chromium (III). 

[0003] As the manufacture approach of such a chromium-nitrate solution, there is an approach indicated 
by reference, such as the inorganic chemistry second volume (1000 Tani [ Toshizo ] work). By this 
approach, first, alkali neutralizes the water solution of trivalent chromium salt, such as a chromium(III) 
chloride or a chromium sulfate (III), the precipitate of chromium hydroxide is made, this is dissolved in 
a nitric acid, a ** exception and after washing, and a chromium-nitrate solution is obtained. Since this 
approach has a long production process and is complicated, it serves as cost quantity and is not 
industrially suitable. [ of the production process ] Moreover, since it is easy to mix the impurity which 
does a bad influence for the surface treatment of CI or S04 grade into the precipitate of chromium 
hydroxide, it is not suitable as a solution for surface treatment. In order to avoid mixing of such an 
impurity, a commercial chromium-nitrate first class grade chemical (for example, Wako Pure Chem 
make) can be dissolved in pure water, and it can also consider as a chromium-nitrate solution. However, 
this approach is not industrially [ very / in cost / disadvantageous^ and ] employable. 
[0004] 

[Problem(s) to be Solved by the Invention] For the purpose of solving the trouble of such a conventional 
technique, this invention has few impurities of CI or S04 grade, and proposes a means by which the 
chromium-nitrate solution which can be suitably used as an object for surface treatment can be offered 
economically. 
[0005] 

[Means for Solving the Problem] this invention person added organic reducing agents, such as starch 
and grape **, to the solution which added the nitric acid more than a complement to stoichiometric to 
the chromium trioxide producing a chromium nitrate superfluously, and the chromium-nitrate solution 
which returned and obtained all the chromium trioxides resulted having the property desirable as a 
chromium-nitrate solution as an object for surface treatment in a header and this invention. 
[0006] The chromium-nitrate solution for surface treatment of this invention contains total organic 
carbon for the free nitrate ion which is not combined with Cr 0.3 to 3% to the chromium of a chromium 
nitrate to 6% or less of the total amount of nitrate ion with the mass ratio with the mass ratio. 
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[0007] In manufacturing the above-mentioned chromium-nitrate solution for surface treatment The 
phase of blending a nitric acid with a chromium trioxide superfluously exceeding the generation 
equivalent of a chromium nitrate, and preparing a chromium-trioxide-nitric-acid mixed solution, The 
alcohol guided from the carbohydrate or this carbohydrate chosen as the chromium-trioxide-nitric-acid 
mixed solution obtained by said phase from monosaccharide, disaccharide, or starch, It is good to 
perform the phase of blending superfluously the organic reducing agent which consists of an aldehyde, 
carboxylic acids, or such mixture, returning a chromium trioxide, and making a chromium nitrate 
generating, one by one. It is good in that case to blend a nitric acid with an excess 1 to 6% by equivalent 
ratio to the generation equivalent of a chromium nitrate, and to add a reducing agent 2 to 10% by 
equivalent ratio to a complement at an excess to return a chromium trioxide. In addition, this nitric acid 
should look at the amount which vaporizes during a reaction, and should be full and add. Moreover, the 
amount of the organic reducing agent used is changed with a rate of reaction, for example, it considers 
as about 3% of excess by the quick thing of a reaction like grape sugar, and it is more desirable like 
starch about 8% of to suppose that it is superfluous what has a late rate of reaction. 
[0008] Hereafter, a mass ratio explains this invention concretely taking the case of the case where about 
40% of chromium-nitrate solution is manufactured. It is as follows, when a reducing agent is made into 
starch for the typical basic reaction formula which obtains a chromium-nitrate solution by this invention, 
and when the case where it considers as grape sugar is shown. 

(a) starch When considering as a reducing agent, Cr03+3HN03 + 1/8C6H10O5 -> Cr (N03)3 + When 
using 3 / 17/4C02+0 [ 8H2] (b) grape sugar as a reducing agent, it is Cr03+3HN03+1/8C6H1206 and 
H20 -> Cr(NO3)3+3/4CO2+19/8H2O[0009]. The chromium-nitrate solution of this invention contains 
the free nitrate ion which is not combined with Cr with a mass ratio in 6% or less of range of the total 
amount of nitrate ion. That is, nitrate ion is superfluously contained to sufficient amount to generate a 
chromium nitrate to stoichiometric. However, when the solubility of a chromium nitrate falls as it is 
shown in drawing 1 , when there are many the amounts, for example, the temperature of a solution 
becomes 5 degrees C or less in winter, a chromium-nitrate crystal may deposit, therefore it is necessary 
to lower the concentration, and it is not desirable, therefore, the amount of free nitrate ion - a mass ratio 
~ the total amount of nitrate ion — it considers as 1 - 5% of range preferably 6% or less. 
[0010] The chromium-nitrate solution of this invention contains total organic carbon 0.3 to 3% to the 
chromium of a chromium nitrate with the mass ratio. Total organic carbon (TOC) is the total amount of 
C which remains in a solution as the organic substance, for example, a quantum is carried out with a 
Shimadzu TOC5000 mold total-organic-carbon meter. Although existence of such organic carbon is not 
accepted in the chromium-nitrate solution usually sold in a commercial scene, in the case of this 
invention, the effectiveness of extinguishing chromium (VI) certainly is brought about. However, since 
risk of generating the foreign matter of a carbon system is on a metal plate when the viscosity of a 
chromium-nitrate solution goes up, handling becomes difficult, when there is much the abundance, and a 
finishing agent can be burned, the maximum may be 3% with a mass ratio to the chromium of a 
chromium nitrate. In addition, it is good preferably to consider as 0.3 - 2% to the chromium of a 
chromium nitrate. 

[001 1] In order to manufacture the chromium-nitrate solution concerning this invention, a nitric acid is 
first blended with a chromium trioxide more than the generation equivalent of a chromium nitrate, and a 
chromium-trioxide-nitric-acid mixed solution is prepared. A nitric acid is superfluously added for 
making it stoichiometric not run short of nitrate ion to chromium ion. However, when there is too much 
much abundance of nitrate ion, since the handling nature of the solution in winter falls, it is good [ the 
excessive amount of a nitric acid ], as stated also in advance to consider as 1 - 6% by equivalent ratio to 
the generation equivalent of a chromium nitrate. 

[0012] Subsequently, the product returned to it in the reducing agent while making the chromium- 
trioxide-nitric-acid mixed solution prepared by doing in this way return ******** and a chromium 
trioxide is made to react with a nitric acid, and it is made to convert into a chromium nitrate. Under the 
present circumstances, the amount of the reducing agent used is made into an excess more nearly partly 
than the amount which is sufficient for returning a chromium trioxide to stoichiometric. Reduction of a 
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chromium trioxide is performed completely by this, and chromium (VI) does not remain in a solution. 
Consequently, a non-decomposed reducing agent remains in a solution. However, since the coat top 
foreign matter formed by the ability being burned may remain when the total organic carbon (TOC) 
which is the decomposition product of a reducing agent is too expensive, as stated also in advance, the 
superfluous addition of a reducing agent is good to consider as 2 - 10% by equivalent ratio to a 
complement returning a chromium trioxide. 

[0013] As matter which can be used as a reducing agent, there are carbohydrates, such as disaccharides, 
such as monosaccharides, such as grape sugar, and sucrose, or starch, first. Grape sugar have the 
advantage to which reactivity can press down comparatively low the superfluous addition to the above- 
mentioned chromium trioxide well among these. Moreover, when starch is used, the smell originating in 
the raw material may remain into a product, but when using grape sugar, such a problem does not arise. 
The alcohols oxidized and generated, aldehydes, ethylene glycol, or a carboxylic acid can also use these 
hydrocarbons besides the above. 
[0014] 

[Example] An example shows much more concretely the production process of the chromium-nitrate 
solution of this invention below. The chromium trioxide was dissolved in water in 21. flask, and it was 
made the 60 mass % solution. Adding and agitating concentrated nitric acid in this chromium-trioxide 
solution by the ratio shown in Table 1 , it warmed to 70 degrees C and considered as the chromium- 
trioxide-nitric-acid mixed solution. 

[001 5] It adds by the reducing-agent ratio as shown in Table 1 as well as the obtained chromium- 
trioxide-nitric-acid solution, agitating starch or grape sugar, and the reduction reaction was advanced, 
maintaining solution temperature at about 95 degrees C. Churning was continued until it checked the 
existence of the chromium in reaction mixture (VI) by having used diphenyl carbazide as the reagent 
and chromium (VI) was no longer detected, since it finished adding a reducing agent. The reduction 
reaction was completed except for the case of trial No.4 in 0.5 - 1.5 hours. However, in the case of trial 
No.4, a reduction reaction was not completed in the above-mentioned time amount. It is thought that the 
reaction rate of starch will probably be slow and it will be because the overequivalent addition ratio did 
not reach a reaction rate practical at 5%. It cooled to ordinary temperature after reaction termination, 
water was added, and it adjusted to predetermined concentration (chromium-nitrate concentration 40 
mass %). The analysis value of the obtained product is shown in Table 2. 
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[0018] When chromate treatment was performed with the conventional method, there was no elution of 
chromium (VI), and there were little S04 and CI, bath stability was high, and the coat excellent in 
corrosion resistance generated the chromium-nitrate solution obtained by doing in this way as shown in 
Table 2. In addition. In the case of No.4, since chromium (VI) remained, it was not used for chromate 
treatment. 
[0019] 

[Effect of the Invention] This invention can carry out surface treatment which could manufacture 
economically the chromium-nitrate solution suitable for surface treatment since it constituted as 
mentioned above, and was excellent using it. Moreover, since the chromium-nitrate solution of this 
invention does not contain chromium (VI), health disturbance by it etc. is not caused. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

LDrawingJL] It is the graph which shows the effect of the nitric-acid concentration exerted on the 
solubility of a chromium nitrate. 
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